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(57) Abstract 

An Inkjet prin^r which inoeascs .he nun.be. o^.Pf ' tvTJ^^^^rb^SK*^l^^^ 
increasing the cost of the printer. H>e inkjet P"^^ ^/^^^.^"^^^^"^ SoMl colo«. The specialized color 

Inkjet printer can also include six or seven wlois, the four S^T^K SmWuc or^^la red. The speciaUzed color(s) can 

any substantial complexity to Ae printer. 
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1. 

IMKJET PRINTER WITH MULTIPLE COLOR PRINT HEADS 

Rai^ltflnfiiprtiif tha Invention 
The Invention relates to inlijet printers. In particular, the invention relates to increasing the number of print 

colors available in an inlqet printer. 

Color Inkjet printers of the prior art utifize four basic colored inks to form all of the necessary colnr 
variations required in printtng. The four basie cotors are cyan. yeDow, magenta and black and the printing process 
whnh utilize these four colors is caDed tha CMYK process, where C is for cyan, Y is for yellow, M is for magenta 
and K is for black. In an ink jet printer, the CMYK cotors ere not actually blended together to form the desired 
cotor, instead, very smaU drops of ink of different colors are deposited next to each other on the page. From a slight 
distance, the human eye tends to btend the mdwkluBl ink drops together to form an area of the "mixed" color. Using 
the proximal deposition of cotor, color bik jet printers are generally abb to reproduce a sufficient number of cotors 
uskig the CMYK process which are satisfactory to the general population. 

Cotor ink jet printers are often used for grephics arts applications. In the graphic arts, it is often desirable 
to use a wtoer palate of cotors than are necessarHy used by the general population. For example, flesh tone cotors 
are often used in graphic arts when a picture of a person is being reproduced. Flesh tone cotors are not easBy 
created using the CMYK cotor method, because more subtle shading and colors are required to produce flesh tones 
than can be produced using cyen. magenta, yeltow and black. Another exampte of colors that are used in graphic 
arts applications are fluorescent cotors and metallic colors. Neither fhiorescent colors, nor metallic cotors. can be 
formed using the CMYK process. 

Other special'tted cotors can not be easily formed by mixing these four CMYK colors. One example of a 
specialized color that can not easily be formed by the CMYK process is a corporate cotor. A corporate cotor is a 
cotor. such as IBM Blue or Coca-Cola Red. that is designed to be distinctive and unique to the corporation. These 
unique corporate cotors are generally formed at the motecular level and are made up by bending a variety of tints, 
hues and shades of colors in order to achieve a unique cotor. Due to the comptexity kivolved In forming a unique 
corporate cotor, such cotors are not easily duplicated using the four basic cotors of the CMYK process. 

When CMYK Inkjet printers try to achteve some of these specialized cotors, too many ink droptets of the 
CMYK cotors must be ptoced proximal to each other in a very constrained space to even attempt to achteve the 
specialized color. The dense placement of so many mk drops in ctose proximity often result in over-inking of the 
paper. When over-inking occurs, the individual ink droptets do not have a sufffcfent amount of tone to dry before 
a proximal drop of ink is placed adjacent the wet drop whfch results in bteeding of the nk. The mk bteeding results 
in visibte bteed lines in the graphic image which is undesirabte. to addition, there ere often slight variations to the 
CMYK ink tots, so even if a specialized color of tok is achtevabta at one fane, it may not be achtevabto at a Uter 
time, if ink of a different tot is used. 

Prtor mkjet printers have not been abto to achteve specialized colors beyond the CMYK cotors, because It 
is difftoult to imptement systems other than traditional CMYK printers m a cost effective manner. 
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y^ff TT pafY af ^ha Invention 

Tta present mvention is an inkjet printer which increases the number of print colors avaOable from the basic 
four CMYK colors. In one embodhnent the Inkjet printer includes fhre colors, the four basic CMYK colors and a fifth 
added or specialized color. In another embodiment the inkjet printer includes six colors, the four basic CMYK colors 
5 and two added specialized colors. 

In one embodiment, the speciafeed color is a user-specified custom color such as a corporate color. A 
corporate color is a color, such as IBM Blue or Coca-Cola Red, that is designed to be distinctive and unique to the 
corporation. A corporate color is typicaBy used for logos and other designs which the user wishes to be formed of 
their unique and distinctive color. 
10 In enother embodiment, the speciaGzed color that is added by the user is a color or colors which are useful 

in producing flesh tones. These flesh tone colors are desirable for graphic arts appBcations which typically involve 
reproducing pictures of people. In one embodiment, the edded color is orange. In another embodiment, the added 
color is green, in still another embodiment, both green and orange are added to the traditional CMYK colors. The 
green and orange colors can be juxtaposed with the traditional CMYK colors and are capable of producing truer flesh 
15 tone colors. 

In a further embodiment, the specialized color is a metallic or fluorescent color. Metallic and fluorescent 
colors are also colors which are dasireble for graphic arts applications and which are not readily achievable using 
the CMYK color process. 

A significant feature of the Inkjet printer of the present invention is that additional ink colors are made 
20 available without reducing the overall print speed and print quality of the inkjet printer. Additionally, the preferred 
embodiment of the inkjet printer of the present invention is a low cost, easy to manufacture printer with increased 
color capabilities over the printers of the prior ort and without adding any substantial complexity to the printer which 
provides several significant advantages. 

Brief Description of the Drawings 
25 Figure 1 is a perspective view of an inkjet printer which includes five different print colors. 

Figure 2 is a top plan view of an inkjet printer carriage which is adapted to operate with five inkjet 
cartridges. 

Figure 3 is a perspective view of an inkjet printer carriage which is adapted to operate with fwe inkjet 
cartridges. 

30 Figure 4 is an exploded perspective view of a traditional four stall printer carriage in cooperation with an 

added carriage stall to accommodate a fifth inkjet cartridge. 

Figure 5 is en exploded perspective view of a five stall printer carriage in cooperation with an added 
carriage stall to accommodate a sixth inkjet cartridge. 

Figure 6 is a schematic diagram of the data flow circuitry which translates the data from the main printer 
35 electronics to data for each inkjet cartridge. 

Figure 7 is a schematic diagram of the inkjet control circuitry of Figure 6. 
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Figure 8 is a jcheinatic diagram of tiie inlcjet data contiol circuitry for inkjat cartridge bead #1. 

p^ail y^l DBgerintinn of tiie fMrfurred faihodimBnt 
TliB mutfhcotor inlcjet printer of tlie present invention is advantageously implemented whhout greatly 
increasing the complexity of tlie printer while adding additional color capabilities beyond the traditional CMYK process 
colors, bi addition, the multicolor bile jet printer of the present invention enables the creation of certam specialized 
colors without affecting the printing speed or the prim quality of the inkjet printer. 

The preferred embodiment of the multi-color ink jet printer is described in essociation with Figure 1. A 
printer carriage assembly 10 is supported on the top face of a printer housing 12. which is a part of a typical printer 
device. The housing 12 is supported by a stand (not shown) and encloses various electrical and mechanical 
components related to the operation of the printer/plotter device, but not directly pertment to the present invention. 
As an exempfair of a printer device, the assignee of the present application sells a thermal ink jet printer device under 
the trade name of NovaJet III An operations manual of the NovaJet III printer entitled "NovaJet III User's Guide" 
(ENCAD Part No. 202409) is hereby incorporated by reference. In order to minimize the complexity of the printer 
apparatus and maintain a low manufacturing cost, the prmter of the present invention is advantageously very similar 
to the NovaJet III. with the exception of the modificetions, es described m more detaO below. 

A pair of sfidabb roU holders 14 is mounted to a rear side 16 of the housing 12. A roH of continuous print 
madia (not shown) can be mounted on the rofl holders 14 to enable a continuous supply of paper to be provided to 
the printer/ptotter carriage assembly 10. Otherwise, individual sheets of paper may be fed into the rear side 16 of 
the housing as needed. A portion of a top side 17 of the housing 12 forms a platen 18 upon which the 
printing/plotting is performed by select deposition of ink droplets on to the paper. The paper is guided from the rear 
side 16 of the housing 10 under a support structure 20 and across the platen 18 by e plurality of drive rollers 19 
which are spaced along the platen 18. 

The support structure 20 is mounted to the top side 17 of the housing 12 with sufficient ctearance 
between the platen 18 and the support structure 20 atong a central portion of the platen 18 to enable a sheet ef 
paper which is to be printed on to pass between the platen 18 and the support structure 20. The support structure 
20 supports a print carriage 22 above the platen 18. The support structure 20 comprises e guide rod 24 and a 
coded strip support member 26 positioned parallel to the longHudinal exis of the housing 1Z 

The print carriage 22 supports a plurality of printer cartridge holders also referred to as cartridge receiving 
channels 34 each with a respective printer cartridge 40a. 40b. 40c, 40d and 40e removably mounted therein. The 
print cartridges are preferably fifty-six nozzle 20440X series print cartridges evailable from ENCAD. Inc. of San Diego, 
California. In the preferred embodimem, the print carriage 22 includes five printer certridge hoUen 34. The print 
carriage 22 includes two split sleeves 36 which partially surrounds and sBdably engage the guide rod 24 to support 
the print cerriage 22 for linear movemem of the carriage 22 along the guide rod 24 es shown by the bi-directional 
arrow in Figure 1. A motor (not shown) and drive belt mechanism 40 are used to drive the print carriage 22 along 
the guide rod 24. The operatkin of the print carriage 22 and the printer cartridges 40a40e is controlled by the main 
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printer electronics or print engine 30 wlilcli Is contained in the printer housing 12. The mam printer electronics 30 
'» connected to the circuitry on the print carriage 22 by e trailing cable 66. 

Focusbig on one embodiment of the print carriage 22 constructed in accordance with the invention, as 
ilhistrated In Figures 2 and 3. the moveable print carriage 22 supports five biltjet certridges 40a40e. The print 
carriage 22 is a single piece molded part made from a polycarbonate material reinforced with 10% glass and 10% 
cartion fiber usbig a traditional injection molding process. Advantageously, the prmt carriage 22 is formed such that 
the five printer cartridge holders 34 are stsggered to enable the five inlcjet cartridges 4Ga40e to be mounted within 
a small space. Thus, the preferred embodiment of the print carriage 22 is s stsggered five staU design which 
enables the control and operation of five Inkjet cartridges 40a40e. 

An alternative embodiment of the invention Is shown in figure 4. A four stall Inkjet printer carriage 42 
sorilar to the prior ert CMYK printer is iflustrated in combination with an additional Inkjet carriage adapter 44a which 
provides an edditional receiving channel 34a or stall to accommodate a fifth Inkjet cartridge (not shown). The four 
stall printer carriage 42 advantageously inchides two mounting pins 46a, 48a and a mounting hole 5Qa on one end 
54 of the four stall printer carriage 42. Preferably, the mounting pins 46a, 48a are molded as part of the four stall 
prmter carriage 42 when the printer carriage 42 is manufactured. The edditional inkjet carriage adapter 44a includes 
three correspondmg mounting holes 56a-60a. two holes 56a and 58a are aligned with the mounting pins 46a and 
4Ba on the four stafl prmter carriage 41 A third hole 60a is aligned with the mounting hole 50a on the print 
carriage 42. AdditionaUy, the inkjet carriage edapter 44a includes an access hole 63a in-fine with the third hole 60a 
which enables a screw to access the third hole 50a. A single screw assembly 62a is placed thorough the access 
hole 63a and the third hole 60a on the inkjet carriage adapter 44a and then through the mounting hole 50a on the 
print carriage 42 to permanently attach the adapter 44a to the printer carriage 42. 

Figure 5 illustrates another embodiment of five stall printer carriage 22 in cooperation with an additional 
inkjet carriage adapter 44b which provides an additional receiving channel 34b to accommodate a soth inlqet 
cartridge (not shown). The five staH inkjet adapter 44b is simflar to the four staB Inkjet adapter 44a except that 
the stagger of the added sixth receiving channels 34b of the five stsll edapter 44b Is more offset than the stagger 
of the fifth receiving channel 34a in order to enable proper staggered afignment of the added fifth and sixth print 
heads. In one embodiment, the five stall printer carriage 42 advantageously includes two mounting pins 46b, 48b 
and a mounting hole 50b on one end 61 of the fhre stall printer carriage 22. Preferably, the mounting pins 46b, 
48b are molded as part of the five stall printer carriage 22 when the printer cerriage 22 is manufactured. The bikjet 
carriage adapter 44b mcludes three corresponding mount'ng holes 56b-60b. Two holes 56b and SBb are aligned with 
the mount'ng pins 46b end 48b on the f we stall printer carriage 21 "Hie third hole 60b is afigned with the mounting 
hole 50b on the print carriage 21 AdditionaHy, the five mkjet carriage adapter 44b includes an access hole 63b 
in-line with the third hole 60b whnh enables a screw to access the third hole 50b, A single screw assembly 62b 
is placed thorough the access hole 63b and the third hole 60b on the inkjet cerriage adapter 44b and then through 
the mounting hob 50b on the print carriage 22 to permanently attach the five stsi adapter 44b to the fwe staO 



wo 96/34763 PCTA7S96/06168 

-5. 

printer carriage 22. The additional inl(jet carriage adapter 44 can be added to any size print carriage to add 
additional receiving dianneb 34 to add additional inkjet cartridges. 

Figure 6 is a schematic diagram of the data flow circuitry 64 on the printer carriage 22 which translates 
the data from the main printer electronics 30 (Figure 1) to data for each of fhre print cartridges 40a40e (Figure 1). 

5 The imege data is converted to print data and control signals by the main printer electronics (print engine) 30 in the 
printer housing 12 using a process similar to that used in the NovaJet III printer. The print data and control signals 
are sent from the main printer electronics 30 to the printer carriage 22 via a trading cable 66. Data lines (HA0-HA3) 
68 transfer the prtot data and some of the print control signals m a serial fashion. Additional print control signals 
are each send atang their own data lines. For example, the shifting or clocking signal (SHIFT) on the fine 70 

10 synchronizes the data sent to the mkjet cartridges 40 to the data sent from the main printer electronics. The head 
strobe signal (HSTB), an active low signal on the Kne 72 initiates the firing of the jets on the mkjet printer cartridge 
40. The data flow circuitry 64 routes the data and control signals which are recenred at the printer carriage 22 
to each of the inkjet cartridge heads #1-5. In addition, the data flow circuitry 64 recehres the control signals in 
serial from the main printer electronics and translates them bito control signals for each of the inkjet cartridge heads 

15 40 using the inkjet control circuitry 74 which is described in more detail below m association with Figure 7. data 
As well known in the inkjet printer art, a typical inkjet cartridge 40 is divided into four quadrants of control. 
Thus data for each inkjet cartridge 40 is sent in four indhridual packets, one for each quadrant of the inkjet cartridge 
40. Each of the four quadrants of the inkjet cartridge 40 therefore receives its own print control signal to control 
the firing of the jets in that particular quadrant of the inkjet cartridge 40. As an example, a five cartridge inkjet 

20 printer, constructed in accordance with this inventuin, will receive twenty print control signals, one for each quadrant 
of the five cartridges 40. 

These twenty print control signals are translated from the serial data received from the main printer 
electronics into the individual control signals by the inkjet control circuity 74 as illustrated in Figure 7. The inkjet 
control circuitry 74 preferably includes a plurality of cascaded sets of four flip*flops. In the preferred embodiment, 

25 the ink jet control circuitry 76 includes five stages 76-84 of four flip-flops per stage. The control signals on the lines 
HAD-HA3 68 are clocked into the first stage of four flip-flops 76 via the clock signal SHIFT on the fine 70. At the 
appearance of the next clock signal SHIFT on the line 70, the data from the first stage 76 of flip-flops is clocked 
into the second stage 78 of flip-flops and new control signals on the lines HA0-HA3 are clocked in the first stage 
76 of flip-flops. This process continues along all five stages 76-84 of the flip-flop cascade, with the new control 

30 signals pushing the old control signals into the next stage of flip-flops, until the control signals reach the fifth and 
final stage 80 of flip-flops. After the control signals reach the fifth and final stage 80 of the flip-flop cascade, the 
next set of control signals pushes the control signals out of the fifth stage 80 and those control signals are lost. 

As the control signals are clocked into the next stage of flip-flops, the control signals are also available on 
35 the output of each stage of the flip-flops. The outputs of each set of flip-flops are each ANDed together with the 
head strobe signal HSTB on the line 72 which when active indicates that the data at the outputs of the flip-flop 
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ara vaBi In the preferrad afflbodiment of Fijura 8, the outputs of each of the flip-flips of the stages 76-84 are sent 
to one input of a two-mput NAND gates 85. in eddition, the heed strobe signal HSTB is sent to a second uiverted 
input of the two-uiput NAND gates 85. Thus when the head strobe signal HSTB, an actrae low signal, on the line 
72 is active, the outputs of each stage of the fOp-flop ere valid and forms the select signals SE10-SEL19 on the lines 

5 86 for each of the quadrants of the mjcjet certridges 40. Referring beck to Figure 6, the select signels SEL0-SEL19 
on the lines 86 are immediately sent to each of the mkjet certridge heads 1-5 with four of the select lines going 
to each of the heads 1-5 to control the operation of the jet nooles in each of the four quedrants of the head. 

Referring to Figure 8, the Inkjet data control circuitry 88 for inkjet cartridge head #1 is shown. The Inkjet 
control circuitry 88 for each head is typicaOy identical, therefore the inkjet data circuitry 88 for ink^t cartridge head 

10 #1 is considered exemplary for the circuhry for the other cartridge heads #2-#5. The inkjet control circuitry 88 for 
heed #1 is connected to the data flow circuitry 84 of Figure 6 via the connector 90, es illustrated on Figures 6 and 
8, The inkjet control circuitry 88 inchides e jet drive circuit 92 for each of the four quadrants of the inkjet cartridge 
heed 40. As well known in the inkjet printer art, before the control signals are sent over the lines HA0 HA3 68, 
the jet data for the nozzles m the each of the quadrants are sent over the lines HA0-HA3 68. The HA0-HA3 lines 

15 68 ere also demultiplexed m the jet drive circuitry 92 to select one of the jets in a quadrent. One of the SELO- 
SEL19 signals on the lines 86 enables the demultiplexer in each quadrent. The outputs of the demultiplexer are used 
as data signals for each of the nozzles in the inkjet cartridge es known to those of skill in the ert. Also as known 
to those in the ert, the jet dete signal is boosted to the level required to fire the nozzles of the inkjet cartridge 40 
by drivers in the jet drive circuitry 92. After the vaBd jet data is received and converted for firing the nozzles in 

20 the inkjet certridge 40, the HSTB signel on the fine 72 is mitiated. The initietion of the HSTB signal on the line 72 
indicates that the jet data is ready and that the control signals for each quadrant of the inkjet cartridges are vaBd. 
thus creating the select signals SEL0 SEL19 86 of Figures 6-7, Four of these valid select signals are transferred 
to each of the cartridge heads 40. When the jet dete end the quadrant control or select signals SEL3 SEU) are vaifal 
for he8d#l, the nozzles which are indicated by the jet data as printing in the selected quadrant of the inkjet 

25 ceruidge, as controlled by the select signals SEL3-Sao. are activated and the ink is deposited on the print media. 

Advantageously, the quadrant control signals and the jet data can be transmitted very quickly m this seriei 
fashion. In addition, due to the high ctock speeds which are achievable, the serial data can be repidly translated 
into perallel data for use by the inkjet cartrMge heads. Using the currently available clock speeds and transnussion 
media, the control electtonics of the inkjet printer of the present mvention cen advantageously transmit data to five 

30 or six inkjet cartridges without causing a noticeable decrease in the printing speed over the four cartridge inkjet 
printers of the prior art. Thus, the serial transmission of the ink^t control signals enables the addition of additional 
mkjet cartridges without degrading the speed of the overeB printing process. 

The eddition of the supplemental inkjet certridges enables the addition of other mk colors to the treditional 
CMYK print cotors typically used in muhi<olor print eppBcations. The additional color may be a user-specified custom 

35 cohir such as a corporate cotor. A corperete color is e color, such as IBM Bhie or Coca-Cola Red, that is designed 
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to be distinctive and unique to the corporation. A corporate color is typically used for logos and other designs which 
the user wishes to be formed of their unique and distinctive color. 

In another embodiment the additional color that is added by the user is a color or colors which are useful 
in producing flesh tones. These flesh tone colors are desirable for graphic arts applications which typically involve 
5 reproducing pictures of people. In one embodiment, the added color is orange. In another embodiment, the added 
color is green. In still another embodiment, both green end orange are edded to the traditional CMYK colors. The 
green and orange colors can be juxtaposed with the treditional CMYK colors and are capable of producing truer flesh 
tone colors. 

In a further embodiment, the added color is a metallic or fluorescent color. Metallic and fluorescent colors 
10 are also colors which are desirable for graphic arts applications and which are not readily achievable using the CMYK 
color process. 

In anther embodiment, the additional receiving channel can be used to hold an Inkjet cartridge containing 
an additional quantity of one of the CMYK colors which is frequently used in printing. For example, if the printer 
typically uses twice as much magenta as the other CMYK colors, the printer can be equipped with one cyan, one 

15 yellow, one black and two magenta cartridges. In this example, the printer is equipped with one primary magenta 
cartridge and one backup magenta cartridge. The backup magenta cartridge is used as a reserve tank of ink when 
the primary cartridge runs out of ink. Preferably, the printer only uses prints with either the primary or the backup 
print cartridge at one time. 

As the prbiting commences, the print engine 30 keeps track of how many drops of ink the primary cartridge 

20 has printed. When the count approaches a predetermined limit, the print engine determines that the primary cartridge 
is close to empty. On the next printing pass, the print engine halts printing with the primary cartridge and switches 
to the backup cartridge and continues printing without interruption. This backup cartridge can be advantageously 
used for print jobs having a large quantity of one color of ink while using a typical quantity of the remaining colors 
of ink to enable the printer to continuously print without requiring continual cartridge changes of the frequently used 

25 color. 

In still another embodiment, the printer carriage 22 is modified to accept seven Inkjet cartridges. Preferably, 
in the seven cartridge embodiment, four of the cartridges are used for the traditional CMYK colors and the other 
three are used for the traditional RGB colors where R is for red, 6 is for green and B is for blue or violet. In the 
seven color embodiment, the gamut of colors that can be produced by combining the CMYK and RGB colors is greatly 

30 increesed over those colors producible only by either the CMYK colors or the RGB colors alone. 

The present invention provides a significant bnprovement over the prior art without substantially increasing 
the complexity of the printer apparatus andfor adversely affecting its printing speed. Thus, an alternatwe system 
concehred by the inventor for overcoming this problem of the prur art was to improve the custom and flesh tone 
colors by reducing the drop size of the ink. By decreasing the size of the ink drops which are placed proximal to 

35 each other, an improved color resolution can be formed which will provide a truer color "blend" at closer ranges for 
these difficult to produce colors. Another disadvantage of this option is that decreasing the drop size of the ink 
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slows down the speed of the printer. Since the drop size is fixed, it is not possible to reduce the drop size of the 

ink for certain color applications while increasing the drop size for general printing purposes. Thus, it would not 

be advantageous to decrease the drop size to provide a better resohition of one color while the printmg of all of the 

other colors on the page ere elso slowed down. Therefore, this ahernathre system and method tacks a way to 
5 provide specialized color eppGcations for a basic Inkjet printer without reducing the printing speed. In addition, this 

alternative system end method would not enable the addition of fluorescent colors at any ink drop size, as 

fluorescent colors are not readily reproducible using the CMYK process colors. 

The present invention adds room for additional colorls) beyond the traditional CMYK colors in the printing 

process without reducing the speed of the printing process and without causing a reduction in print quality over the 
10 four color CMYK printers of the prior art. Additionally, the preferred embodiment of the Inkjet printer of the present 

invention does not edd eny substantial complexity to the printer while provides several significant advantages over 

a typical four color Inkjet printer of the prior art. 

In addition, by implementing a simple design which utilizes the serial transmission of data at high speeds, 

the printer of the present invention is implemented in a manner which enables the printer to be manufactured at a 
15 low cost. 

Further, the mounting of the additional print head(s) to the print carriage can be formed as a single molded 
part which also keeps the manufacturing cost of the printer low. Alternatively, the additional print head(s) can be 
added onto a traditional four stall Inkjet carriage utilizing a simplified mounting procedure which does not increases 
the costs by a significant amount and enables the addition of additional color features to the Inkjet printer. 
20 The present invention may be embodied in other specific forms without departing from its spirit or essential 

characteristics. The described embodiments are to be considered in ell respects only as illustrative and not 
restrictive. The scope of the invention is, therefore, indiceted by the appended claims rather than the foregoing 
description. All changes which come within the meaning and range of equivalency of the claims are to be embraced 
within their scope. 
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WHAT IS CLAIMED IS: 

1. An Inkjet printer which provides for a repeatable accurate rendition of a specialized color in 
addition to those colors achievable using the CMYK process and achieving extremely accurate color resohJtion without 
sacrificing either (9 the speed of the printer or (ii) overall print resolution while avoiding over-inking of the paper or 

5 other madia being printed, said Inkjet printer comprising: 

main printer electronics capable of controlling the printer operation; 
a printer carriage housing at least five Inkjet cartridges, said printer carriage capable of controlling 
each of said at least five Inkjet cartridges; and 

data flow circuitry receiving data in a sequential format from said main printer electronics and 

10 translating said sequential data for each of said five Inkjet cartridges. 

2. The Inkjet printer of Claim 1 wherein the data flow circuitry is resident on said printer carriage. 

3. An mkjet printer which provides for a repeatable accurate rendition of a specialized color in 
addition to those colors achievable using the CMYK process and achieving extremely accurate color resolution without 
sacrificmg either (i) the speed of the printer or (ii) overall print resolution while avoiding over-inking of the paper or 

15 other media being printed, said inkjet printer comprising: 

a printer carriage comprising at least five staggered inkjet cartridge receding channels, each of 
said five staggered ink jet receiving channels being capable of routing control signals to an Inkjet cartridge; 
and 

at least five inkjet cartridges, each of said inkjet cartridges containing a different color of ink, 
20 wherein each of said ink jet cartridges is received in one of said at least five Inkjet cartridges receiving 

channels on said printer carriage. 

4. An inkjet printer which provides for a repeatable accurate rendition of a speciaSzed color in 
addition to those colors achievable using the CMYK process and achieving extremely accurate color resolution without 
sacrificing (i) the speed of the printer, (ii) overall print resolution while avoiding over-inking of the paper or other 

25 media being printed, or (iii) the ability to use conventional ink jet cartridges, said ink jet printer comprising: 
a movable printer carriage mounted for translation across the media to be printed; 
a plurality of inkjet cartridge receiving receptacles carried by said moveable printer carriage, the 
number of said receptacles being greater than needed for the CMYK process; and 

a plurality of conventional ink jet cartridges respectively removably supported In said receptacles, 
30 said cartridges providing the respecthre colors for the CMYK process and one or more additional cartridges 

providing said specialized color. 

5. The ink jet printer of Claim 4 wherem said speciafized color is a corporate color. 

6. The ink jet printer of Claim 4 wherein said specialized color enhances the printing of flesh tone. 

7. The ink jet printer of Claim 4 wherein said specialized color is a fluorescent color. 
35 B. The ink jet printer of Claim 4 wherein said specialized color is a metallic color. 



W09d«4763 PCr/US96/061d8 

•10. 

9. A multkolor ink jet printer including fD a printer housing and (2) printer electronics capable of 
controlGng the printer operation including proving control signals to said Inkjet cartridges for controlling the printing 
of the cartridges, said multi-color Inkjet printer comprising: 

e printer carriage comprising at least im staggered Inkjet cartridge recehring channels, said printer 
5 carriage being capable of routing control signals to an Inkjet cartridge; and 

at least five inkjet cartridges, each of said Inkjet cartridges contabing a different color of ink, 
wherein each of said ink jet cartrklges is received in one of said at bast five inkjet cartridges recehr'mg 
channels on said printer carriage. 

10. The muhi-color ink jet printer of Claim 9 wherein one of said at least fhre inkjet certridges contains 
10 mk of a color which is capable of producing flesh tones. 

11. The multi-color Ink jet printer of Claim 10 wherein one of said at least five inkjet certridges 

contains orange ink. 

12. The multi-color ink jet printer of Claim 10 wherein one of said at least five inkjet cartridges 
contains green ink. 

15 13, The multi-color ink jet printer of Claim 9 wherein one of said at least five inkjet cartridges contains 

a unkiue custom ink color. 

14. A multi-color ink jet printer including (1) e printer housing and (2) printer electronics capable of 
controlling the printer operation including proving control signals to said inkjet cartridges for controlling the printing 
of the cartridges, said multi-color inkjet printer comprising: 
20 a printer carriage comprising seven Inkjet cartridge receiving channels; and 

seven Inkjet cartridges, each of said inkjet cartridges containing a different color of Ink, whermn 
each of said ink jet cartridges is received in one of said at least five inkjet cartridges receiving channels 
on said printer carriage and wherein said printer carriage being capable of routing control signals to each 
of said inkjet cartridges. 

25 1 5. The multi-color ink jet printer of Claim 14 wherein four of said seven Inkjet cartridges contain ink 

of the CMYK process colors . 

16. The muhi color ink jet printer of Claim 15 wherein the other three of said seven Inkjet cartridges 

contain ink of the RGB process colors. 

17. A multi color ink jet printer Including (i) a printer housing and (2) printer electronics capable of 
30 controlling the printer operation including proving control signals to said inkjet cartridges for controffing the prmting 

of the cartridges, said muhkolor inkjet printer comprising: 

a printer carriage comprising a plurality of staggered inkjet cartridge receiving channels, said printer 
carriage being capable of delhrering control signals to inkjet carUidges Instafled in said receivmg channels; 
and 

35 . an inkjet carriage adapter coupled to said printer carriage to enable the addition of an additional 

staggered inkjet cartridge recehring channel being capable of delivering control signals to an inkjet cartridge. 
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IB. A multi-color Ink jet printer including (i) a printer housing and |2) printer electronics capable of 
controlling the printer operatbn Including proving control signals to said Inkjet cartridges for controlfing the printing 
of the cartrMges, said multkolor Inkjet printer comprising: 

a printer carriage comprising at least five cartridge receiving channels; end 
at least five Inkjet cartridges, wherein each of said ink jet cartridges is receded in one of said 
at least fhre Inkjet certridges receiving channels on said printer carriage, said printer carriage being capable 
of routing control signals to each of said Inkjet certridges and wherein four of said Inkjet cartridges each 
contains a different color of ink of the CMYK process colors and at least the fifth cartridge contains ink 
of a duplicate color of one of the CMYK process colors. 

19. A method of providing a repeatable accurate rendition of a specialized color in addition to those 
colors achievable using the CMYK process and achieving extremely eccurate color resolution without sacrificing (i) 
the speed of the printer, (ii) overall print resolution while avoiding over-inking of the paper or other media being 
printed, or (ill) the ability to use conventional ink jet cartridges, said method comprising the steps of: 

translating a movable printer carriage across the media to be printed; 

providing a plurality of Inkjet cartridge receiving receptacles on said moveable printer carriage 
wherein the number of said receptacles is greater than needed for the CMYK process; and 

removable supporting a plurality of conventional ink jet cartridges in said receptacles, said 
cartridges providing the respect'we cotors for the CMYK process and one or more additional cartridges 
providing said specialized color. 

20. A method of providing a repeatable accurate rendition of an image on an Inkjet printer using the 
CMYK process colors wherein on of said CMYK colors is frequently used in reproducing said image, said method 
comprising the steps of: 

translating a movable printer carriage across the media to be printed; 

providing a plurality of Inkjet cartridge receiving receptacles on said moveable printer carriage 
wherein the number of said receptacles is greater than needed for the CMYK process; and 

removably supporting a plurality of conventional ink jet cartridges in said receptacles, said 
cartridges providing the respective colors for the CMYK process and one or more additional cartridges 
providing an additional quantity of ink for a frequently used CMYK process cokir. 

21. The method of providing a repeatable accurate rendition of an bnage on an Inkjet printer as 
described in Claim 20, additionally comprising the steps of: 

maintaining a count of the drops of ink that has been printed by the Inkjet caruidge containing 
the frequently used CMYK color ink; 

halting the use of the Inkjet cartridge containing the frequently used CMYK color ink when the 
count of drops has reached a predetermined limit; and 

initiating the use of said one or more additional cartridges providing the edditional quantity of ink 
for the frequently used CMYK process color. 
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